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??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????? graft failure??????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????????? 
	 ??	 ?????? minor mismatch?????? Fisher344? Lewis??????
?????????????? Lewis?????????????????????
??????????????????????????? apoptosis ??????
???? TUNEL??????????????????????????????
? apoptosis ?????? caspase-3 ?????????????? Laser Captured 
Microdissection????????????quantitative real-time PCR??? caspase-3?
???????????????????????????? HSP70?HSP60???
 4 
????????????????????????? 
	 ??	 ??????????? 7?????? TUNEL????????????
?????? 12 ??????????????????????????????
????????????? apoptosis???????Caspase-3?????????
??? 7?????????????????caspase-3?????????????
? 7???????????HSP70?HSP60??????????????????
???????????? 
	 ??	 ??????????????????????????????????
???????????????????????? apoptosis ?????????
??????????????????????????????????????
??? caspase-3 ??????????????????????????????
???????????????? HSP70?HSP60???????????????
???????????????? cross-presentation??????????????
?????????????????? 
	 ??	 ?????????????????????????????????
?????????????????? caspase-3 ???????????????
??????????????????????????????????????
?????????????????? 
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??????  
 
 ?????????????????????? 1962????????????
??????????????????????????????????????
?????????????? donor?????????????????????
2005????????????????????????????????????
?????????????????????????? 23??????????
? 1)2)???????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????? 
	 ?????????????????????????????????????
?????????????????????????????????T????
??????????????????????????????????????
????????????????????????????????????T?
??????????????????????????????????????
?????????????????????????????????????
??????????? T???????????????? T?????????
??????????????????????????????????????
???? 
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 ?????????????????????????????????????
???????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????? 1????????????????????????????????
??????????????????????????????????????
?? 3)4)5)6)????????????? graft failure???????????????
????? graft??????????????????????????????
?????????? 7)??? graft??????????????????????
???? 8)9)10)?????????Graft failure?????????????????
???????? 8)?????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?? 2???????????????????????????????????
?????????????????? 
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?−1??? 1 
?????????  
 
1?????  
 ??????????????????????????Langer? 11)??????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????????????????????????? 
 ????????????????????????????? apoptosis ???
????????????????? 12)13)14)??????????????????
????????????????????????? apoptosis ????????
????????????? Hematoxylin-Eosin (HE)????????????
apoptosis?????DNA???????? Terminal deoxynucleotidyl transferase dUTP 
nick and labeling (TUNEL)?????????DNA????(nicks)? 3’-OH???TdT
???????? dUTP ?????????????? 15)???? 2009 ?? The 
Nomenclature Committee on Cell Death (NCCD)??????????apoptosis????
?????????DNA laddering??? DNA?????????????????
?????????????? 16)????????? (Transmission Emission 
Microscopy; TEM)????????????????? 
 
 8 
2?????  
??????????  
 ????????Guide for the Care and Use of Laboratory Animals (National Research 
Council, revised in 1996)????????????????????????????
?????????????????????????????? 2011??-83? 
 ??????????? 280-380g??? Lewis(LEW)(RT-11)??? 99?????
?? 240-320g??? Fisher344(F344)(RT-11v1)??? 32????????? 2????
MHC?????????minor????????????????????? SPF
???????????????????? 
 ?????? 2????????????Allo group????????? Fisher344
???????? LEW???????????????????Fisher344 to Lewis : 
FL?????Iso group??????? LEW ?????????? LEW ?????
?????????????(Lewis to Lewis : LL)????????????????
??????? 30??? 0?????????postoperative days ;PODs?? 1?3?7?
12?18??????????????n=5 each??????????????????
????? 12???????????????n=2?? 
 
????  
 ?????????????????????????????????????
? Press? 17)?????????????????Lee? 18)???????????
??????????????????????????????????????
 9 
? 5??????????????????????? 2????????????
???????????????????????????????? 1/3?? donor
??? recipient ?????????????????? graft ??????????
?? recipient???????????????????????????? 2???
???????????????????????????????? graft ???
?????? 4?????????????Graft????????? 18?????
????????????????????????? 5-0???????????
?????????????????????? 10-0 ?????????????
??????????????? graft ????????????????????
???????????????? 5-0????????? inguinal fat pad????
?? 6-0???????????????????????????? 3?????
??????????????????graft??????????????????
?????????????? 1???????????????? 400ml????
?????? 200mg????????????? 
 
??????  
 ????????? 0??1?3?7?12?18?????????????????
?????????????????????????????? 4%??????
????????? 60 ???????????????????????????
negative control????????????? Lewis???????????????
??????n=5???????????????? 24???????????? 10?
 10 
EDTA ????4???? 3 ?????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????? 15 ?????????????????
4?????????????????????????? negative control????
???????? Lewis??????????????????n=2?? 
  
??????  
 ??????????????????????????? 3?m????????
??????????????????? hematoxylin-eosin(HE)???????
Hotokebuchi? 19)???? minor-mismatch???????????????? 4??
??????????????????????????????(degeneration 
architecture)????????(cellular infiltration)??????(condense nuclei)? 3?
??????????????????????????????????????
????????????????????????????????????? 4
??????????????????????????????????????
??????? 
 
TUNEL 
 Apoptosis????????????????????????TUNEL??????
TUNEL???? In Situ Cell Death Detection Kit, AP (1684809; Roche Diagnostics GmbH)
 11 
??????????????????????????? 3?m????????
??????????????????????????????????????
????? Proteinase K?S3020; DakoCytomation, Inc.?? 37???????????
?? 15????????????????????? cross-link??????????
PBS????????????????????????? TUNEL????TdT?
??? 5?l+???? 45µl????? 37????????????? 60 ?????
?????????????DNA? 3’-OH?????????????????DNA
????????????????????????????????-AP????
???37???????????? 60???????PBS????????Fast Red 
(11496549001; Roche Diagnostics GmbH)???????????10????????
?????????????????????????2???????????x200?
???? 1???? TUNEL??????????????????/???????
?????? positive control?? TUNEL??????? DNase I???? 37???
???????? 10?????????????negative control?? TUNEL???
?? TdT???????????????????? 
 
Transmission Electron Microscopy (TEM) 
 ??????? apoptosis ??????????apoptosis ???????????
??????? 12 ????????????????? Lewis ?????????
??????????(Transmission Electron Microscopy; TEM)??????????
??????????????????????????4%??????????
 12 
???????4??????????????? 0.1M?????????cacodylate 
buffer; CB?????????2-3? EDTA???????????????????
????????CB??????????2.5%??????????(glutaraldehyde; 
GA)?? 4?? 2???????? 1%????????(OsO4)?? 4?? 2????
??????????????1??????????? 50???????????
??????????????????????????????????????
????????????????2%??????? 8 ??????? 4 ????
???????????H-7600; (?)??????????????????????
????????? 1????? 1?? 2???????????????? 
 
??????  
 ??????????????????????????TUNEL ???????
? two-way repeated measures ANOVA???????????? Tukey? HSD???
???????? JMP® 10 (SAS Institute Inc., Cary, NC, USA)??????p?? 0.05
????????????????? 
	 
3?????  
???????  
 ?????????? 34??????? 36???? 70?????? 30????
???????????LCM ?????????? 2 ????????? 2 ???
? PCR ????????????????????????????? Lewis ??
 13 
? 9???????????????? 94.3?4.85???????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????? 12 ??????????????????????
?? 18 ??????????????????????????????????
??? 
 
??????  
 Iso group (?????????) ???????????????????????
????????????????????? 0 ???? 18 ??? HE ?????
? 5??????? 
 Allo group (?????????) ??????????? 18 ?????????
???????????????????????????????????????
?? 18 ??????????????????????????????????
???????nuclear condensation?????????????? 0???? 18??
? HE?????? 5???????????????? 1???? 
 
TUNEL 
 ????????????? 0?? 1????TUNEL????????????
????????????? TUNEL ?????????????????????
????????????? 0???????????????? TUNEL????
 14 
?????????? 7 ???????????????????? 18 ?????
??????????? TUNEL????????????????????? 0??
18??? TUNEL?????? 6??????????????? 1??(x200)??
????????? TUNEL ???????(%)?? 7 ?????????????
??? 0??? 3???????????????????????????????
?? 18???????????????????? 7?????? 18??????
??????????????????????????????????? 7 ?
p=0.0431??? 12? p=0.014??? 18? p=0.0024? 
 
TEM 
 TEM ????????????? 8 ????????????????
(endoplasmic reticulum; ER)????????????(Golgi body; G)????????
??????????????? endocytosis??????????????????
??????????????????????? 12 ????????? 8 ???
??ER? Golgi body??????????????????(mitochondria; M)???
?????????????????????????????nuclear condensation
??????????????????????????????????????
??????????????????????????????????????
????????????????????? 12????????? apoptosis??
???????????? 
 15 
?−???? 2 
?????????? apoptosis??  
 
1?????  
 ?????????? TUNEL ??????????? TEM ????????
apoptosis??????????????????????????????????
??????????????????????????????????????
????????????????? HE???????????????????
??????????????????????????????????????
?????????????? apoptosis????????????????? 
 Caspase ????? apoptosis ???????????? 20)?caspase-3 ? apoptosis
????????????? protease??????????????? procaspase?
???????????apoptosis ??????????????procaspase ????
?????????????? initiator caspase (caspase-2,-8,-9,-10??)??????
???cleaved???? active caspase?????????? caspase-3? DNA???
? CAD (Caspase Activated DNase)???????? apoptosis???? 21)22)? ? 9?
??????????? Apoptosis???????????????? caspase-3??
??????????????????? caspase-3 ??????????????
????????? in vitro???caspase-3???????????????????
????????????????? 23)24)???????????? in situ????
???????active caspase3 ????????????????????????
 16 
???????? 25)?????????????? active caspase3????????
??? mRNA ???????????????????????????????
??????? first step???? 
  
2?????  
?????????  
 ???????????? active caspase-3??????????????????
?????????????????????????????????? TUNEL
?????????????? 3?m ?????????????????????
??? proteinase K ??????????????????????????
0.25%casein??? carrier protein???? 15mM sodium azide??????Non-Specific 
Staining Blocking Reagent (X0909; DakoCytomation, Inc.)????? 10???????
??? Peroxidase Blocking Reagent (bottle 1; K4006; ENVISION+/HRP (horseradish 
peroxidase) kit; DakoCytomation, Inc.)????? 10????????????????
??????? rabbit polyclonal antibody to anti-active caspase-3 (ab13847; Abcam, 
Cambridge, UK)? 1000????? 4????? 12???????????????
???TBST????????HRP-Labeled Dextran-Polymer Conjugated Anti-Rabbit IgG 
Reagent (K4002; DakoCytomation, Inc.)????? 60?????????? Liquid DAB 
(3,3’-diaminobensidine) system (bottle 3a & 3b)??????????????????
??????????? TUNEL??????????????????????x200?
1??????????????????? negative control???????????
 17 
??????????????????????????? 
 
Laser Captured Microdissection (LCM) 
 ?????????????????????????????????????
????????????????????????????????Laser Captured 
Microdissection (LCM)????????????????????????????
??????? 
 ?????????? RNase away???? RNase??????10µm??????
???????????????????????????????????RNase 
free water ?????????????? LCM ? PEN-Membrabe 2,0µm (11505189; 
Leica; MicroDissect GmbH, Herborn)??????PEN??????????????
?????????43??????? 6????????????????????
???????????????????????? RNase free water??????
???????????????????RNase free water????????????
????????? LMD7000 (Leica)??????????????? RNase away
? RNase????????????????????? PCR????????? 1.5µl
? PCR???????????????? RNeasy FFPE kit (73504; QIAGEN GmbH, 
Germany)?? Buffer PKD? 30µl????LMD7000???????????x6.3??
??????????? Laser?????Buffer???? PCR???????????
10????? PCR?????? Buffer PKD???????????????????
??????? RNeasy FFPE kit?? proteinase K???? 56?????? 15???
 18 
?? 80?????? 15???????????????????????????
?????????????? 20000g??????????? kit? DNase I???
??????? 15?????? DNase I???????Buffer RBC???????
?????????????? RNA ?????????????????????
? Buffer RPE???????RNase free water? 20µl????????? total RNA
?????????? total RNA ? NanoDrop D-2000 (NanoDrop Technologies, 
Wilmington, DE)???????? 
 
Quantitative real-time PCR (qRT-PCR) 
 ???? total RNA? Primescript RT reagent kit for real-time PCR (RR037A; TaKaRa, 
Japan)?????????????complimentary DNA (cDNA)???????????
??????????? cDNA ??????????SYBR® Premix ExTaq II (Tli 
RNaseH Plus) (TaKaRa)?????TaKaRa Ex Taq HS?dNTP Mixture?Mg2+??? SYBR® 
Green I???????? 25µl? ROX Dye II 1µl??????? 3µl????????
(10µM) 2µl??? total 50µl?????????????? caspase-3???????
???????????glyceraldehyde-3-phospate dehydrogenase(GAPDH)??????
???????????? 2????????? Applied Biosystems 7500 Fast Real-Time 
PCR System (Applied Biosystems, CA)????????? 95? 30???? PCR??
? 95? 5??60? 60??? 45???????????????????????
??????? Sequence Detection Software version 1.2.3 (Applied Biosystems, CA)??
???????????? Ct?????2-ΔΔCt? 26)???????????????
 19 
????????? 
 Fold change=2-ΔΔCt	 ? ΔΔCt=(Cttarget-CtGAPDH)-(Ctcontrol-CtGAPDH) 
???????????????????????????????? 2?????
????????????0.5µl/ml ????????????????????UV
?????????????????? 
 
PCR????  
 RNA???? Formalin-Fixed Paraffin-Embedded (FFPE)?????????????
??????????????????? RNA ????????????????
????????????RNA????? caspase-3??????????????
???????????????????????????????n=2??????
????? 3?????? 12??????????? 3????? 12??????
? n=2?????????????????????????????????
ISOGEN(Nippon Gene Co.,Ltd)??????????????????????????
12000g?? 10???????????????????????????????
??????????????12000g ?? 15 ????? RNA ?????????
?? RNA ?????????????????????????????????
? 70?????????????RNase-free water????????? total RNA??
???????? total RNA? NanoDrop D-2000???????? 
 ?? total RNA??????????Primescript RT reagent kit for real-time PCR??
?????? cDNA???????????????? quantitative real-time PCR?
 20 
??????????????????? 2????????????SYBR® Premix 
ExTaq II (Tli RNaseH Plus)?????????????????PCR ?? Applied 
Biosystems 7500 Fast Real-Time PCR System???????? 95? 30???? PCR
??? 95? 5??60? 60??? 45??????????????????????
???????? Sequence Detection Software version 1.2.3 (Applied Biosystems, CA)?
????????????? Ct?????2-ΔΔCt???????? 
 
??????  
 ?????????????????????????active caspase-3?????
??caspase-3??????????? two-way repeated measures ANOVA?????
???????Tukey?HSD??????????? JMP® 10 (SAS Institute Inc., Cary, 
NC, USA)??????p?? 0.05?????????????????	 
 
 
3?????  
?????????  
 active caspase-3 ?????????????? 0??? 3???????????
???????????????????? 12??? active caspase-3??????
??????? 11????????? 18????????????????? 11?
???????????????????????????????????? active 
caspase-3????? 12??????????????? 7???p=0.0457???? 12
 21 
??(p=0.0176)??????????????????? 18???????????
?????p=0.0175?????????????????????????????
????????? 
 
Quantitative real-time RCR 
 Caspase-3	 mRNA????????? 13??????????????????
????? 0????????????????????????????????
???????????????? 7??(p=0.022)??? 12??(p=0.0058)??? 18
??(p=0.0005)???????????????????????????????
????? 
 
???? 
 ????????????????????mRNA????????? 14????
????????????? 3????? 12?????? caspase-3???????
??????????????????????????????????????
???????????? 
  
 22 
??3??? 3 
????? Heat Shock Protein????  
 
1?????  
 ??????????????? caspase-3 ?????????????????
??????????????????????????????????????
???????????????????????????????? Heat Shock 
Protein (HSP)???????????????? 18)?HSP????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????? 27)28)????????
???????????????? link ???????????????????
??Srivastava? 29)??”chaperoning of immunity”????????????????
?(? 15)????? HSP ??????????????????????? danger 
signal????????? 30)???????????????????? HSP60??
? HSP70????????????????? 18)? 
 ???????????????????????????? cross-presentation 
receptor ??????????????????????????????????
????????? HSP? danger signal?????????????? 
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2?????  
?????????  
 HSP60 ??? HSP70 ???????????????????????????
active caspase-3?????????????????????? 3µm???????
???????????????????proteinase K ????? 8 ???????
????????????????????????? peroxidase?????????
????????HSP70 ??????????mouse monoclonal anti-HSP70 (W27) 
antibody (SC-24; Santa Cruz Biotechnology, Inc.)??? HSP60?????????mouse 
monoclonal anti-HSP60 (LK1) antibody (H4149; SIGMA)????? 200???????
4?????? 12??????????????????????????????
???? 50%???????????5?normal rat serum (140-07051; ????)?
HRP-Labeled Dextran-Polymer Conjugated Anti-Mouse IgG Reagent (K4006; 
DakoCytomation, Inc.)?????????????? 60?????????????
???? TBST????????????????????????60??????
?????? Liquid DAB (3,3’-diaminobensidine) system (bottle 3a & 3b)???????
?????????????????????? active caspase-3?????????
????????????????????x200?1??????????????
????? negative control??????????????????????????
???????????? 
 
 
 24 
??????  
 ?????????????????????????HSP70???? HSP6? ??
?????? two-way repeated measures ANOVA???????????? Tukey?
HSD??????????? JMP® 10 (SAS Institute Inc., Cary, NC, USA)??????
p?? 0.05?????????????????	 
 
 
3?????  
?????????  
 HSP70.  ?? 0 ??????????????????????????????
??????????????????????????????????????
???????? 0????? 18????????? 16????????????
??????????????????????????? 18 ?????????
??????????????????????????? 17?p=0.0316? 
 HSP60.  ?? 0???? 18????????? 18????HSP70??????
???????????????????????????????????? 18
??????????????????????????????????????
19??????????????????????????????????? 
  
 25 
????  
 
1????????  
 ?????????????????????????????????????
?????????????????????????”life-saving procedure”???
??????????????????????????????????????
31)??????????????????????????????????????
????????? heterogeneous ??????????????????????
????????????? 
 ?????????????????????????????????????
???????????????????????????????????????
???????? graft failure?????????????????????????
????? 7)?????????????????????? 8)9)10)????????
??????????????????????????????????????
????????????????????? apoptosis????????? TUNEL
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????? 7???? TUNEL??
?????????? apoptosis ?????????????2009 ????????
16)???? apoptosis????? DNA?????????????????????
??????????????????? apoptosis ??????????????
 26 
? Langer ? 11)????????????????????????????
extracellular matrix ?????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
???????????????????????????? Slrlin???? 32)??
???????????????????????????????(human leukocyte 
antigen:HLA)??????????????? MRI ??????????? HLA ?
?????????????????? collapse??????????????? graft 
failure????????????????????????? graft failure?????
??????????????????????????????????????
???????????????????????Hotokebuchi ? 19)???????
??????????????????????????????????????
????????? 4?????????????????????? HE????
???????????????????????????????????????
???? TUNEL????????????????? 7????????????
??????????????????????????????????????
???????????????? apoptosis??????????? viability????
??? chondrocyte ???????????????? 33)????????????
?????????????????????????????????????
 27 
?????????? 
  
2??????????  
 ???????????????????????? caspase-3 ????????
???Caspase-3? apoptosis???? key mediator???????????????
?? effector caspase????????????????????? active caspase-3?
???? 7 ??????????????????????????? apoptosis ?
?? caspase-3 ?????????????????????????????
TUNEL?????????????????????? 18??? active caspase-3?
????????????HE ????????????????????????
??active caspase-3?????????????????? apoptosis???????
??????? viability??????????????????????? 
 caspase-3??? protease??????????????????????????
??????????????????????????????????????
??????????????? LCM ????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
????????? LCM??????????? 34)35)36)37)38)?FFPE???????
??? RNA??? PCR? microarray?????????????? 39)40)?????
??????????? RNA ????????????????????????
 28 
??????????????????????????? cross-link ??????
??? RNA???????????????????proteinase K????????
?????? cross-link ???????????????????????????
??? RNA???????????????????? 3??? 12???????
???????? mRNA ??????????????????????????
???????? caspase-3 ?????????????????????????
??????????LCM????????????????????RNA????
?????????????????? 
 Caspase-3 ??????????????? 0 ????????????????
?? 7 ????????????????????? caspase-3 ?????????
??????????????????????????????????????
?????????????????????caspase-3?????????????
?????????????????????????????active caspae-3 ??
???????? negative feedback ?????????????????????
Sabbagh????????apoptosis??????????? caspase-3???????
???????????????????? 41)???????? apoptosis ????
?????????????????? 20 ??????????????????
??????????????????????????????????????
? TUNEL????????? 7???????????????????????
???????????????????????????????????????
???????? n???????????? 2????????????????
 29 
??????????????????? graft ????????????????
??????????????????????????????????????
?????????????????????????????????? caspase3
?????????????????????????? apoptosis ???????
??????????????????????????????????????
??????????????????????????????????????
?? apoptosis ???????????????????????????????
??? apoptosis??????? p53????p53? DNA????????????
??????????????????????????????????????
????? p53???????????????????????????????
????????? mRNA?? p53???? PCR???????????????
?????????????????????????? caspase3????????
??? p53?????????????????????????????????
???? 
  
3???????????  
 ?????????????????????????????????????
? HSP70??? HSP60????????????????????? 18)?????
??????”chaperoning of immunity”???? 29)?????????????? link
????????????? 15???????????????????? HSP-Ag 
complex? Toll-like receptor (TLR) 2/442)???? licensing receptor?????????
 30 
??????????MHC class I??????????????????????
???????? CD9143)? lectin-like oxidized low-density lipoprotein receptor-1 
(LOX-1)44)?CD4045)???? cross-presentation receptor ?????????????
????????????????????licensing receptor ??????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????? 
 ?????????????????? HSP70??? HSP60?????????
????????? HE???????????????????????????
???????????????????????????????? HSP ???
? chaperoning of immunity??????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????? 21???????????????????????????????
??????????????????????????????????????
 31 
??????????????????????????????????????
???????????????????????????? 
 ?????????????????????????????????????
??????????????????????????????????????
???necrosis ??????????????????????????????
necrosis??????????????????????????????? TUNEL
????????? 4????????????????????????????
?????????????? apoptosis????????caspase3????????
?????????????????? apoptosis ???????????????
??????????????? 46)47)48)????????????????Caspase-3
?????? apoptosis ???????????????????? 49)50)?????
???????? non-specific caspase inhibitor??? insulin growth factor (IGF)-149)?
collagenase?ZVAD-fmk????????? viability???????? 51)52)?Kim?
9)??????????????? IGF-1? ZVAD-fmk???????? viability?
????”apoptosis inhibition therapy”??????????????????????
caspase-3?????????? apoptosis???????????????”apoptosis 
inhibition therapy”??????????????????????????????
?????????????????????????? apoptosis inhibitor????
??????????????????????????????????????
?????????? apoptosis ???????????????????????
???????????? apoptosis ??????????????”apoptosis 
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inhibition therapy”??????????????????????????????
???????? 
 
 
????  
 
 ?????????????????????????????????????
??????????????????????????????????????
????????????????????? caspase-3 ????????????
???????????????????chaperoning of immunity?????????
?????????????????????????????????????
???????????????? 
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 ?????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????????????????????????? LMD?????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
?????? 
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? 1.	 ???????????????????????????????????
??????????????????????????????????????
??????????????????????????????????????
??? T?????????????? T???????????????????
????????????????????????? Apoptosis????????
??? 
 
? 2.	 ????????????????????????????????
??????????????????????????????Apoptosis?
??Heat Shock Protein????????????  
 
? 3. ???????????????????????????????????
?????????????????????????????????? graft??
??????????????????????????????????????
?????????????(A:????	 V:????	 FN:????	 B:???	 SN:
????	 Nail:???) 
 
? 4.	 ?????????????A:?????????????????????
???????????????????B:??????????????????
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??????C:???????????????????????????????
???????????????(bulbing)?????D:?????????????
??????????????????????? 
 
? 5 ?????????? HE??????????????????? 0????
??????? 18?????????????????????????????
????????????????????? 0????????????????
???????? 18????????????????????????????
???????????????????????????????????×200? 
 
? 6. ????? TUNEL??????? 0??????????????????
???????????????????????????? 18???? TUNEL
??????????????????????? 18?????????????
??????×200? 
 
? 7. TUNEL????????????????????? 3?????????
?????????????????????? 7???????????????
??????????????????????????????????????
?????????????????? 18???? 0?1?3??????????
?????????*,?;p<0.05? 
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? 8. ?????????????????? 12????????????????
???????????????????????????????????
endocytosis??????????????????? 12?????????????
???????????????????????????????????????
??????????????????????????????????????
???????????Bar=2?m ?N???ER?????M?????????G?
????? 
 
? 9.	 ?????? Apoptosis?????????????????? integrin??
?????????????????FAS??? Death Receptor?????????
???caspase-3????????????? 
 
? 10.Laser Captured Microdissection???????????????LMD-7000?Leica?
????×6.3?????A?????????????????????????B??
????????????????????? buffer???? PCR???????
????? C?? 
 
? 11 Active caspase-3???????????????? 0???????????
??????????????????????????????? 12?????
????????????? 18???????????????????????
????????????????????????????????×200? 
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? 12. Active caspase-3????????????????????????????
?????????????????????????????????? 7???
12????????????????????????????????? 18??
?? 12???????????????*,**,?;p<0.05? 
 
? 13.  ??????????? Caspase-3 mRNA????????????????
???????? 7?????????????????????????????
????????????????????????(*;p<0.05) 
 
? 14. ????????????? Caspase-3 mRNA??????????????
???????? 3??12??????????????????????????
??????????????n=2? 
 
? 15.	 Chaperoning of Immunity???????????????? HSP?????
MHC class I???????????????????????????????
-HSP???? CD91?????????????????????????? cross 
presentation??????APC:antigen presenting cell?TAP:transporter associated with 
antigen processing?ER:endoplasmic reticulum 
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? 16.  HSP70???????????????????????????????
???????????????????????????????????×200? 
 
? 17.  HSP70???????????????????????????????
???????????????????????? 18????????????
?????????????*;p<0.05? 
 
? 18.  HSP60???????????????????????????????
????????????????????????????????????×200? 
 
? 19.  HSP60?????????????????????HSP70???????
???????????????????????????????? 
 
? 20.	 TUNEL?active caspase3?caspase3 mRNA??????????????
????TUNEL??? 18????????active caspase-3??? 12????
???????????????????????????? caspase3 mRNA
??????????????  
 
? 21.	 ??????????????????????????? T???
???????????????????????????????????
?????????????? Apoptosis??????????????  
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? 1.	 HE????????????????????????????????????
??????????????????????????????????????
18????????????????????????? 
 
? 2.	 caspase-3?GAPDH? primer???? 
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Table 1. Histological Changes of H&E Stain 
 post operative day(n=5) 
 0 1 3 7 12 18 
degeneration of 
architecture 
- - - - - - 
cellular infiltration - - - - - - 
condense nuclei - - - - - 3 
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Primer name  Sequense Size (bp) 
caspase-3  sense CCATGTGTGAACTTGGTTGG 86bp 
 anti-sense AAATGCTGGTGGATCGTAGC  
GAPDH sense GCTGGTCATCAACGGGAAA  105bp 
 anti-sense ACGCCAGTAGACTCCACGACA  
 
 
